KPA XML S/H 



HI 01 XI 1 / 2 



(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



Korean Patent Laid-Open No.: 1019990085360 
Korean Patent Laid-Open date: December, 06, 1999 



KOREAN PATENT ABSTRACTS 



(21 JApplication number: 1019980017734 
(22)Date of filing: 16.05.1998 



(51)lnt. CI 



G02F 1 /1347 



n Lmb U er: IiCati0n 100309918 
(43)Date of publication of application: 
12.09.2001 



B1 



(71) Applicant: 

(72) lnventor: 



SAMSUNG ELECTRONICS 
CO., LTD. 

KIM, GYEONG HYEON 
LEE, GYE HEON 
NA, BYEONG SEON 
PARK, SEUNG BEOM 
SONG, JANG GEUN 



(54) LIQUID CRYSTAL DISPLAY HAVING WIDE VIEWING ANGLE AND METHOD FOR MANUFACTURING THE 
SAME 



(57) Abstract: 




^^ 0 0 0 0 
0 0 0 <3 0 0 0 0 „„ 
0 0 0 -\ * 0 0 Z Q 



1 *lTo \ 



NO 



PURPOSE: A liquid crystal display with a wide 
viewing angle and a manufacturing method thereof 
are provided to realize 4-division vertically oriented 
liquid crystal display without adding any step since 
an opening pattern is formed in the process of 
patterning pixel electrodes and a protrusion pattern 
is formed without forming any protection layer in 
advance, thereby achieving the wide viewing angle. 
CONSTITUTION: A liquid crystal display with a wide 
viewing angle includes a first substrate(IO), a 
common electrode(130) formed on the first 

substrate, a protrusion pattem(170) formed on the first substrate for dividing areas on the first substrate, a 
second substrate(20) facing the first substrate, and pixel electrodes(200) formed on the second substrate 
with an opening pattern(270) for dividing an area of the second substrate, wherein the protrusion pattern 
has a first protrusion part extended in a first direction and second protrusion part extended in a direction 
different from the first direction, the opening pattern has a first opening part extended in the first direction 
and a second opening part extended in the second direction, and respective unit pixel areas include the 
first and second protrusion parts and the first and second opening parts. 
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d\b $\m oHM^a- heim xfBii^ i^o no g§ E^m as. 2^ $\o\\ ^ga^g &ji hh@m 3-2 

0um°j SSBCK 3 ¥1011, 4*3 HH8mS £S8*01 ^EH US ?|&S »«»CK 5E QC 3|» ¥1011 aw m^X\±E\ ffi SsS| 

5 3 ^4 CHI ITO ill gSfoKH lEiymOl 3~20um 3H^¥M 3>Hlb sf^ E^M I^O ^3 UHSWS 

^Mi e^xi^EI ?IBS S«»Q. JH^¥2> S3I BH0OI HH1£J£^ CHgAISIH ¥ ^1^1 £ilB Qi, ¥ AhOIOil 

^se oi^gg juifc ^ne ^a»a. age ^§ sai 3i»g utamoib ^ e»&8 ¥«reo. ii&oii aaea 
j\b Ahoioii a# in 

CUS£ 

£13 

3A0/H 

£S£j 2!Be[ «3 

£ 1a ^ £ 1bb ^3 WB ^3 SAI SflOIIAI ^3 HHSs M^j £E(black mode) 3! ^0|M ££(white mode) Oil CQSI £A| 

» ^££0112, 

£ 2b #BH°j ?|£0|| me 2*1 SAI &X|2| &* ¥IB HH&°I SE£0i:n. 

£ 3a 9£ £ 3bb SBH2I 3 1 £011 [HE 4*3 HH9 ^3 SAI §*|2| MS HHSs EAIB BBE0i:n. 

£ 4a 3! £ 4bb ^BH^I 3 1 £011 D>E UH9 SAI §x|2] mm HHE^ £A|§[ DE B2£0IH. 
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£5be oil mm ^ ^§ sai &xi°i ^ hh^m eaib bseoi:o. 

£ 68 S US 21 H1 1 Oil Oil Ctt^ ^3 bHl? ^3 SAI S«S| B8t UD&S ?1B M&m EAIB iEEOIIQ. 
E 78 £ 62| (a) ¥^2j ^CHEOIH, 

EE 8a S E 8bb & Ug°l 12 ^A| Oil Oil IDB 4*3 u||8 °«g SAI S»S| BIT HH8F3 fl» EAIB 1BEOII2, 

E 9b E 8a2j (b) ¥^2j SfrCHEOIIQ. 

E 108 *I0|M£2| £g£ HEHM SOI^fe SBEOli 

E 118 B WBSI 13 41 A| Oil Oil DB USH VEI 3|fi2| M^! OHM*jA » S?l 01 @S MOt^b S2E0IH, 
E 12b £ 1(» £ 118 CHgAI^ BBEOIH. 
£ 138 E 1221 XIII— XIII" flOII CHB BeSEOIH. 

e ub s ttasi iu ^ai oil oil ifE tta hei m^i ohm^m soi^b sseoq. 
£ 15b e a §21 15 aiaioiioii o&b 9£ 3^21 §ehm soi^b bbeoih. 

E 168 B tt9°| 16 ^Al Oil Oil [Ef^ 4*3 bHS ^§ SAI gx|2l SB" UHt^ flB EH^e EAIB SBEOIH, 

E 17 SI ^ 188 & Ug2| 17 X JIB MAI 01 01 43 HUB ^§ SAI g£|2| ^B fl» EHEd^ EAIB S^EOim, 

£ 19a UiXI E 19eb B »B°| ^AJOIIOil DB Ha 19 JI&2J fl£ &S8 USUI B2E0IH. 

E 20a U1XI E 20db B BB2I ±JA| 011011 Q}^ MSUXI^EI D\B9\ 1£ UBtf BBEOID. 

i*S2| ^ All eh 

US2| =5* 

»B0| ^5fb 3|# 3 M0t2| SEPI4? 
s Igo ^xi aHi t oh§ SA | gx| §y 3 XI 5 ^SOil BB 31E^A1, ^81 6fU2| 9£ S3 LH Oil AH BflSI dH^ »B0| BBS 01 
»A|0*2t8 ?^6fb 5H§ SAI &x| a ZL XII £ ^2 Oil &B 5101 

gj^*jo£ oh§ SA | g flfe = & oj 9|e A^oiOil °Jj§I 01 21 Oil ^hsfe 2S2J Ail^lM £16K)1 ^ 5i5fb 

^£ioi aa. 

^9 UBI Afg£J3 blM&! UID^ttwisted-nematic : TN) SAI &xlb ^ AfOIOil m$\& M^MOI ^l&Oil !?JS> 

01 ^§^1 El x|(pitch)M U<M^o^ oiojAH ^§ Bfl2| §^01 2^^^^ ^6fE^ HH§f£IOi SIED1, ^^2J &^Hf 

HaU.-OiaS TN Slia SAI §Xlb Eiai M^i SE(normally black mode)2| ES(off) ^ EH Oil AH *0| &SSI »BSII dtl\ 

m^oii cnuibP( «xi 8>s b oma Qibidi^F ^eoii n>a bshm. ^e^j b^boii ma sassi ^iE^f ^smb s Bgaiei 

S ^^1 Ol^CI. EB. 9901 §^011 CHoH CHSOI 9X1 8fe ^2] A|OW ^XIIM ^hXI^Ql, AIO^ ^Xllb SAI 3IB0I ^CH£|H 3§A|I 
sf^Oil CQa CH^ ^9BD. 

BS. il^Oilb CHtilUI, e& ^E ^21 0| a ^^X| BOIIAI TN EE SO ^4^B 4^^ UHS blMEJ Ml 0^ (vertically aligned twisted nem 
atic:VA-TN) »A|2| 5«§ SAI §X\D\ OR ^51 XII 3, 91 4,022^011 Ai 1213212, 'Eurodisplay '93" pp.158 - 159"0|iAlE Takahashi 

soi 2ion netsaD. 

hh^ d|M&! LilD^ «^2J 9»§ fiAl §x|b. 2.^ SOil ¥S 3^0| §^£J0i 2ib B ^l&, ¥ ¥S AWI2J 

si, ^2|2| ¥S JI&2J b^SOil ¥^9CH ^^AI3lb ¥ §2| ^gr&E^ ^9D. S^ISs 2J^XI ^8 ^ EH Oil AH b ^§ 
MXfe ¥ 3IB0I CHmOl ^^jo^ DH^goi aa. S^|&M 2i^5^l 9B ¥ 3IB AfOIOil fl|9IS ^§ ^X^OI 7IB0I 98»0I ^§ 
B EI»(pitch)B U^Aho^ TQ0I3H gQ. 

3aa.'«¥B £21 &2£ HOI 4^^ UH8 ^§ SAI &XIOII CH»0| § CH «BBO. 

E 1a S E 1bb hhst 2H§ SAI 3XI0IAI fing bH «^ gj^gil &8 4TEH9 S^ll^h ^^S| 2J^^ ^BIS U^OH 

EAIB EBOICf. 

E 1a a 1bOil EAI@ Hh2f SOI. SBIU ^9 §2£ BsOIS! ¥ 5|»(1. 2)0! AH£ O^fiH Si^Ol. ^ 5|B(1. 2)21 B^OlIb ITO(l 
ndium tin oxide) ^2] ¥S E2 OI^OHS ¥S 2^(12, 22) UH9^(14. 24)0| ^^£IOi ¥ 3|B(1. 2) MOIOII 

b SSI Oltf^B ^fXlb Ol¥0i& ^3^(100)01 SID. 2[2|2| ?|B(1. 2) dH h BO|lb ^§#(100)°^ gJA^^b 

^! ^ ™3#(100m mm\0\ USb *i @^A|31b ESEH13. 23)01 ^^l ¥S[£I OH 2i^01. m¥ ^IB(1)0|| S^EK13)2| 2 

^(/)8 ^¥ 3|B(2)0II ¥^9 0S&(23)2| B»^(-)OI| CHoFOI 90°2| OI¥H £IQ. «eW(14)S a& «a» ^E 3 
^X| ^E 2iD. 
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£ 1ab EWE 21Dmi\ UOfcH %2-£M, ^§£(100)2J ^§ bXK3)M£ HH§fSKl4)2| bHS^Oil 2|oH ¥ 3IB(1. 2)2) 

SB Oil mm 4*3 gJ»2S bH190i HO. 

OIQH, »¥ 3|»(1)0|| ¥*fa« Hb B»B(13)S 83B SIS B^ gfSOl Hfflfl 8*3 ^§^(100)M BIBO. OS. 01 

3i»(2)oii ¥*taoi Hb eaeai °jsh aesoi ^ehb uotHo. 

£ 1bb &X\m £^o\ 21J\& UOt* 2H£AH, °»g ^XK3)M£ S>¥ ^ie(1)0||AH &¥ ^l&(2)0|| 0I = 3|WXI 90°2j 2f£B Ol 

¥£^l 0£&o£ jQOj o iaii oHg ^IK3)2| §f^2| ^SOI g^^^o^ 2sf8fb d|B£! ^bCf. OPIAH, ^ }|B(1, 2) Oil 2!3 

B ¥M0ilMb l\m& EJISQU 2JB gj^Ob tiH8SKH)2| migf^OI &8f££ °»g ^XK3)^£ 4>32£ u Hgra ^oj o X , 
BO. 

oiuh. »¥ jibojoo ¥*ts bsb(i3)s »a»oi b»s ^8 ^s^aooje s3»bai 3 bs^moi ^§ MXK3)2i §^ 

£1 bllMiie ©O 90° 9S5PI 01 Oil ID a. BCHB2I 5IB(2)01I ¥**9CH Hb BSB(13)S S3 SMI 9CH ^0|M #EP* BO. 

BB. S^OI °]^B & EH OH AH b g&2| TN SM8MI °h§ «IW bH^9£^ ^£0il If^ A|0W 21E£J0| 33HI UEmbh ^. 

^3 HH^ %M »»IB2Sfc £M0W 2 HP I- H03 l v * 212Eg si 4: \J\0UM SBtSWU ill A| 

O^g M&«t ^ HO. 

£ 2 9£ £ 3a 9i £ 3bb #2H2J J Is Oil mm ^3 HH8F ^§ SA| Sx|0||AH AI0^§ ^oH HIBB ^£ ^ B£IB £AIB S0| 

O. 

£ 2b ^2H2| 2I&0II IDS MIT UHSF MUS £AIB SB£^AH, 6^¥ 3IB2I ¥S ^ a ^(15)011 B gfgfos ^^1 3H?¥(4pl- SB1 
H^Oi, 01 BIB 8F¥ 2IB8 ¥S SI 2^(25)01 2 2 CHI 1£901 Hb &¥ ^lEKHi Q^SE^ CHS8D. ¥ S^(15. 25)011 2^01 
^XK3)M8 ^^¥(4)011 2|oH ^^£Jb H&!I| IHOil 2|oH ^?¥(4)M 331^ SK>1 S-^OIIAH CHil^o^ bH^BD. 

^^¥(4) Q\£± mDO\ M£S\0\ 2A01£ SS1B s^e ^ SID. 

£ 3a % £ 3bhr BHeOil 2]oH &tt UHBT (multi-domain)^ ?BB S¥°J ^§ SWSJ WW mm ^ EAIB &BE0IQ. 

ffl», £ 3aM ^KfiB f m¥ 3IB(1)0II t^EIOj 21b ITO S^(4)2J ^¥^1 XO9 01 S^(4)£|01 SlCf. S^IM ei^hSh XI 8>B ^ EH Oil 
AHb, £ 1a0ii £A|B UF2f ^01, ^§ ^XK3)M8 ¥ ?IB(1. 2)011 ^2j6MI ^EHM ^X| 2^01 2££|XI 8^^M dH2f § 

UB ^EHM UQUIO. B3IIB £1^5^. 01¥b°J g^OIIA-lb 3IB(1, 2) Oil 4^^I&1 S2ISOI 949XIB ITO 3^(15)01 aWB 
^H^P DHB(4) exH0iiAH£| 2^IS8 ^ 3|&(1 t 2) Oil Q\o[0\ &&o\ ^2.$. 1^£|X| °^Cf. OIH^II ¥^ ^x-IOilAH i^tlb 91 

015! H£!X| ^E(fringe field)^^ BP". 

^§01 ^Jl OlE^s :^l°^ ^§ bXK3)°J HH^ S^l&oj ^5j0| SHJJt BD-. DD-EJ-A1, 01 SB M£!X| ^£0|| 

2]oH ^H 1 ? HH§1(4) ¥e°J ^XK3)°I ^ PIB(1, 2) fi^CHI CHSKM J\mO\& xHM U|«£|3|| BQ. 01^^11 SB. ITO 

2^01 ¥b°J ^l^o^ g,^ Oil AH MXfoj JIMOiXlb ^01 ^01^ £Jb ¥ S^OI £J\y\ %H ¥ S^^l 

^^01 AH^ £^S0| AI0R0I 01 XI 3|| BO. 

£ 3bM 0^^ 3IB(1)0II BU Sgf2| m?\(5V\ g^SIOi SlU, 3 ?I0II HH»^(14)0I §^901 HO. ^§ bXK 
3)b ^ bH»at(14)2| bHt^Oll 2]5H SB Oil CHoH ^^^^ bH^9B4I2 6^1 EH b Oil. S^PF B^ail &8 ^ EH Oil AH M^l(5) ^S2J 
5«§ «»(3)fc S?l(5) fiBOII ^a|B S82S ^IMOIXI^I BO. 

SSB B 311^ ¥■ Pie{1, 2) Ami Oil ai^^B. bXK3)b B 511 2| &BF0II CH6H ^9.^ UHB93II1 6f°£ blM^IBAI 3|B(1. 2)011 
CHoH Sas^l bHIBO. ^31 4 h EH Oil AH M^l(5) g>^2| 2h§ ^Xf(3)b AH^ ^CH ^i>^^ gJ§ 2|£E^M ^IsOIXj 2A^I O^Oil s^l 
Oil PlsOia griTs ©a s>il £13. 01 H 311 2|B ^^l(5)2| °^0ilA1 ^ bXK3)^f sb ^^0| *}Q\J\ s^0|°^ £ 2011 AH 2f 

&Mmi\\ e^l(5)2J g^^e PI^HS g»^0ilA1 ^XK3)2J ^leOIXIb ^^01 ^CH^ 9b ^ S^OI ^PITil £p S^2] # 

sksj ^^01 a^£|Oi AlOf^OI ^01X1^1 BO. 

DEHU, ^¥ Pie(2) Pf§^ej2| SB Oil ?|x|ofb ^XK3')2|- 6f¥ Pie(1)2| BHe(4) £b M^l(5) ExHOil ?|z|5tb ^§ ^Xf 
(3)2J PIMOia §£^F a» ^^Al oh§ bH^2J 2=01 B^il UOk h ^ HO. 

HHB2I B^M SfM SfOl ^PSe 21§^jog ^a^9| ?|fi EHil ^£ S UH» B£l^ £ 4a ^ £ 4bOII £AI901 HO. 

£ 3aOIIAH2f DJS^3aS, »¥ 3IB(1)0| 1^901 Hb ITO 2^(15)2J ^¥^^ fll^B ^H^ IH§1{4)0| t^90i HO. EB, ^¥ 
?IB(2)2| ITO £g 2^(25)2| ^¥^^ X1l>190i HbQI, 6F¥ 3IB(1)3 S^B ¥^2fb ^§ >1£l 1^901 HO. ITO If^ 2^ 
(15)lf 2^(25)011 &l\\m °lJm&, sJt± a^(15)^ 2^(25)21 ¥^ exHOil/db S&!XI g^BO. 

O^AH. sF^ £}=[(15) ^ g§ 2^(25)0! £^B ¥^2J m&ttm 5|^£S Oil AH ^§ ^ft2j PIMOiXlb ^^01 «10i^ 9b ¥ 
S^OI ^y^MI 93 ^ S32J ^^oi AH^ S^901 AIO^OI ^01X1711 BO. 0\L\d} t &¥ ^IEK2)2J £^B ¥^^f 6^¥ 

}|EK2)2] ¥^2J 9»§ MXK3, 3'pf ^156^1 ^IsOjXj HO. CO^AH, ^§ bH^OI £}§^0| 901 g& ^£0il H01AH£ ^ 

dimo. 

OM£^. £ 4b0ilAHb OfBH^ 3IB(1)0II BU £S2| W>D\(5)J\ SS9CH H3, 3 9I0II UHBfaKl4)0l 1^901 H£ffl, a* PIB( 
2)0ll£ «A| §51(5) ^ ^ UH»s»(24)0| 1^901 HO. »fl £ 4a0ilAH2f SOI, ^3|2| M5|(5)M 5|^£^ g^ao||/H A|0W2| 
01 01^01X13, ^XK3. 3")^ MSB g^^OilAH gga^l bH19£^ £§32! dH S 01 OI^CHSO. 

nau. mu2i s\± s«oi oimit hhbtb ?£oi°£ 4^^ uhbfoii oi sh aiowoi bbss^i e^9b sias oiasi 5^x13 ho. 
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EB. 3IB0II S^el 3?, oijfgxi o>o^s n o|| £ sjj ^(5) ^OUH oh S «^(3. 3")^ ^ 

wisaxi am i§ei J\mj\m ^xm tmaspi w^ou ^mm &m\ ^sh »oi wb e&oi M^mn idei/h. M^tbiack) 

^ehsi «E:n e^moi cHdiupi- noixib sxiiaoi 21a. 

JiQDl E 4a S! E 4b2| ^£21 ^3 SA| 9XIB SlSSfe £§0| B^Wte B§0| SAD. 

^. E 4a0f|/H2| BSI II El 3IB3 3*. ITO 3# 2^(20) LH CHI J\\=? l@i 8S8PI ^SHAlb ITO ARaiB 0I8B £4 ARB MM 
mO\0\ 6f°g, £3 § 4^°»0I S3 ^EH CHI ^DIM 4 SAD. B« HEi LHS A 01^ ^I^B S3 HEiM 2SA|9|^)U &4TB 
^8^1 CH^OII ITO §3 012011 ^}| £b ¥31 e§J°l fis5|I SSi ^OiOt BD. CQBJ-AH . £§01 S^BQ. 

E 4b(HIAIb 2^ SS &¥ §y 5>¥ J I & Oil 2|2i USB 3 CHI MJIM Bg»b £§01 ^goiOt BD. 

OISB. JI^OIIAlb ®± 933 Dg CHblHI, £§°l SAIOII ?B6^l SID. 

it SOI 0l¥HXf 6te 31^3 j»H 
& US°I lib mU2| sf± g^I 4MB UHSSfe DH@ BgStOI AlOiSfS «H3Wfc 3S0IQ. 

^ i*S°l Di Mb MB bHgTB 91 B HH^e BS8fe £3M B^lFSfe 20ID. 

» E OB 51 Hlb D§ MB 3311 ¥^CHIAH£| %t£ B#8 BOI CUblHIM S#A|3lte 2^ S! M^i DHM^IA ^1 ^B 

8fc 330ICK 

HI- Ol OJ Q.I »fi 

oias mi oHia^i ?i aioi m ataon me ^§ sai sxiou-ib ai¥ :iB°i &± a^oii jw^ sues ssskq. &¥ Jieoii mji 
nH0M g^moi sab mb uhbbo. 

^ :>i£ Ami oil ssi oiasB ^mb ^§ e^oi ^gj^oi an, 01 ™§ gx^B ^^^^ mmmt m%^m ch air 
¥ ;iB°i a^^oii ¥^01 ai^ ^ijnmb e^eoi ¥^goi 9im ^ 

a MaioiM mm^c mm\^ bi*s smoi ssoi ^qi m^ii^ei ^ie §^ ^ei d\b mo\o\\ 

2\2\ *=l*^ oto ffl> oidH ^mmo\ j\s e ^^01 e^esj ^xia^u ^iumE^ ¥^mb 301 u^^m 

a. 

10 §y £1\ ^1^2^ 45EHJ ^Eg ^Hlb SU SgTE^ 1^£|0| 2AM 4 SAD. 

»B. B»*a 90E 2|Eg ^Hlb E& Eb X S&2£ §^£|01 2AH. BJI 41 » Eb X SgfS BBHMfe M^l 

2^o^ §^£|CH 2As 4 s SAbdl, 41 Xf EgJ£| 3^, ^^CII^^Ei Hli^S H ^01 eOHIb 201 d^^lSFCK 

JW^? M&°\ ^. B^l HH@°j ^Hl ^Olb 3-20um, 3-20um, 0.3~3um &] 201 Sj&5hD. 

M^l M&3\ ^¥ ?I0|| DHM^I A^l- §^901 2AM 4^ 9i9.Q\, o\¥ 0\E 9\0\\ W=? HHiilf S^a^b HH^S SStt 

4 SAD. 

£ ^SOil [QE E DE 2HS SAI §XIOI|Alb 6I¥ 3|& ?IOil MU DH@M ^Hlb ^ 2^01 ^^£101 2AH QigSb a 

5 ^¥ 1\B ?IOIIb ^H^P HH&!^ SIS6MI ^CH^ dHlSOi 2Ab BU H»2| B?l HH&OI ^^EICH SACK 

^¥ ^leoiib s^i rasa ggcib nn ¥^ sy BU Eg>^^ i^goi 2^b ^H? nHil^ S^l iHeHJ stei ^^Il^b 1EH^ 
§^901 SAb 1112 ¥b S ^H^ DHiia- M^l nHSOl 2^ 3 SI a EtUb ^^lb MI3 ¥bM ^^Xlb M^i OHM^^^ ^ 

¥ 91 (HI ^^£101 SAM 4 SAD. 

OIDH. M^j DH^^I^°J M2 ^^92^ 1^301 SAM 4 SA^Dj, M^j DHM^I^b EHEd^ S^£lb 14 ¥^M CH ^112 

SAM4SAQ. 

BB. ^H 1 ? BHSjH- S?l fflie AWI9 2^°J DtgX\Z\D\ BUS 31- 90E2J 2fB Ol^b 2E ^^^D. 

01 EH & £ ^Al Oil Oil D^ SAI §X|£1 15 ^ SOU Alb M&IXI^EI ^|B2| HHS^ 2^ HHEiy &SIOIIAH § 

A| Oil 8 S 6HI, H2H ^Ei 3IB0llb S^M SttS^I 91 B S5I ISS ^H? ime^ 898^1 HCH^ UH s£JE^ 

=^ib ^^^g es. ta. e^sa mioiasKM h^b 4 sack 

OlflB. B[Of e^xi^EI 5IB3 3^b ITO May E^IOilAi JH?*D\ SAI Oil 8^90. ^a-l 1EI 3IB3 3^b BBI 1 

El 91 Oil 55 D 4I EStt Hfi^ gA^H^ g§0| B^9Q. 

□aa.'a^e e^m s^e moi s aiaioiioii de 4^1 hhs sai sx\ % n iwz gjaoii chskm ^ ^soi ^eib ^1^ 
mo^oiiah s^2i x\±\m he mown maw 4 sae^ tiuam bbbd. 
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£5bg its oil mm ^ hhs sai &xi°i bi h mss sais- &S£oid. 

£ 5CHI £Alff SOI, m¥ 3IB00) fl2| ITO £R(200)(Hlb Sl¥:>l- Jdl^H^ 3H : ?¥(270)3I- i*£EJOi 212, 3 ?|0||fe ™§ B 
»(30)B Z>IB(10) B0|| «fr2|CMI HHB8}3| fl6S 4*3 HH»st(240)0| H£3CH SID. &¥ 3|B(20)Ollfc S3I BUS (170)01 H2£ICH 21 
H. B7I HH^(170)0I 6f¥ ?IB(10)°I ^¥(270)^ JHCH^ e.^30) HHBS£* ¥ 3|B{10, 20)0! CJIgSOl SID. ¥ 3IB000. 200 
) AWIffllb e°J ^Si Ol^g ™3 SH(30)0| ^^£101 SID. 

SE6L ^-m 2IEK10, 20)2j U^Oilb BSB03. 23)01 ¥**£I01 21D. BSB(13. 23)2J ¥^8 A|S *0|ffl. ¥2f^8 

S3I(30, 30") * ^¥(270)21 45£ £b 90£^l- S£s £21 D. 

££h BSB03. 23)31 3IB(20, 200) 0 Ah 01 Oil b HBO 33. 233)01 2|2i «Sfgoi HD. 01 UK ¥ D\B S £^Oilb a MBIIOIM 

m^g s& hmm ^m^oiib c mmm m^g a# mmm ¥*\o\i\u, c sbiioib gj^s s& hmm gr^oii ¥*tb ^ sid. a 
^ s# ii en*! oi^a sa- in a>§b ^£ Hfca. 01 s^b * jib § &o»oib oi^£ s# hms ¥*r» ^£ sid. a 

Ah i§oj «sf a MBilOlM £b 01^3 HM01IAH SBBOI ^§ E ^ ^(slow axis)0| ¥2f^lf B XI 

01 a S! ^§ SAI §x|0|| 2^01 sf^: *!^(200)2j ^^¥(270) exHOUH S£!X| S£3|- g££JOi ^^¥(270)^ °> 

^011 AH «JS SXK30. 30'pl- CH£J3££ bHSSIQ. #¥ 2IB2J S3I HH@(170) ^3 MIK3PI- gf^OllAi CHS3£S hh^901 

sf£ S^OI ^^¥(270)21 S3| EHEi(240)S ^£J£^ mm HHBSD. 

OiaB ?£2] Eli §18 SBHSD B£el BSgfcBI. XII £ ^SOil CHoHAlb US Oil DAI gffQ. 

OlxHg, bt h dHSS SMI 32, H EH Oil CEfBf ^|£U g& S IH^S] ^£01 E h £HMI E!D. DQBIAH ITO 2^ Oil 

fc 3H?¥U B?i mi\ ^8 ^tr uhsfb ?ie oi me ^eh^ &i^b^Ph gse mmi\ bd. 

s ^jaioiioii a>E sai uhs s^e »usi s^oii mmm ^aio^^s ^ sai %x\o\ 

D. 

» nn aiaioiioii de bb hhss we nweoi £ scki udu aa. 

«a 19 PIBMI tj£9 B7| nH@(170)a M&ill^a ?IB(10)°I &± S^(200)OII OW=P- IH@(270)E s\±S>\ & 

9 5«QI ¥^OIIAi BU 2gf£§ We! HEH^ g^^JCH ¥ 3IB0II S^E! B?l HHe(170)^ ^H? JBi§!(270)8 A|S BCH^ S!^ 

oh i^aoi sid. oiae lei ^b <™§ sai &xi°j s^, ^^ai2i ^oi o,xiM m& Eb ^i^ isioii oh 

SSfe ^Xfb ¥ JIBOII AhOI Oil AH AH^ «^£Jb ^1,^^ *±Z\X\J\\ 901 2^1^S ^S 4^ 2JD. 

2^2] p^ai2j ?\x\m e^j^^ oi-bh^ iy3h hh&oi ^^ciioiiah woi sioi iih&sj sai »»oi ^choihs 

soh misoj d^ ui s«oi ^xhs^i soi aio^^b ^ sid. 

5E 6011 UDbh bha ^8 SAI Sx|£| LH2J CH¥^2J S^OIIAj S»2| ^SJfe A1^ O^S>iU BfCHHb 

S HH1£I°M UHST0I QH ° 2}i^££ DDthD. 

B»BS| »US| ¥^(111)S m&m » 11)011 CiioH ^-5F g,^°S 45£ EHe(270) S B?l 

3MB(1 70)01 1^!£101 S101A1 ^§ ^Xh°| BSB2I ¥3f^(111, 222) ^SJU 45£ 2f£B AjO^^I ^^0| »6fBD. 

^AH BBB Uh£h aoi. BBOI A|g£j^ a MSIOI^ £b 01^^ VBOIIAI BBBOI e BBB9 ¥2^(11 

1: 222)3f BXIS^U ^JHo\^ fitf 1B0I ¥^BD. 

EHe°J ^^Pl ¥BOI ^OIXI STi g^Sfb 3^ H tibfS g& ^ SI XI El, A|0^^ Oil AH £#2 4MB HHSOI 

^ai6IE£ Ol ^ PHI fiZJS e mm ^M3\D\ H1AIB SOI g ^92J XI1 1 ^A| Oil Oil (HH BB bHSS ^1 eh 1 

eoiD. 

nau. oi eu iehs ^2 ¥Boiiai ^§ ^xfsi hh^oi n^axMi sen, 0^^ pibsj §\± &^ jw? hh 0(270)^ m± 

200) °J a3|pj eiDb ¥^01 0||2|S 0l¥^l 901 01 ¥^OilAi£ 2301 l^51D. 

£ 78 £ 62| (a) ¥BS ^CH6K)j 12£^AH »^ DHB(270)3F 2^(200)2] Sfll^f BLfe ¥^2J 9ij§ S»2| 

HHsM SOI SID. 

£ 7011 UDy b^£[ BOI A ¥^ Oil AH ^XF2| UHBOI §§&l^ Sl^DI 01 £ 2JSH ^S^h XHo^b ^^01 UDW * SIO. SEB 01 EH 

» mMas aHi8 5«§ sai & xi oil sai 5^1 91 an de s^s ihoii/h m^m ^ sioi s^si nejoi 1 

4* SID. 

£ 8a a £ 8b0il UDH b 12 ^A| Oil Oil mm ^§ SA| Sxlb X1I1 ^A| Oil Oil AH ^^lb ^ Sib ^IXIH SID 



}|£*ioi BH^oj §Eiib X111 ^Aioiia ^A^mD. ^, ^a ia piboii m^i hh©(i7o)^ ^xi^a piboii ^h 1 ? 

IIH@(270)8 S¥ ^^SJ Ml£ P^QI ¥^ Oil AH BU 2g2£ 916! SEHS g^SOi Si^CH ¥ 3IBMI BB070. 270)8 

ai^ mcn^ g^sioi sid. 
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BU SEH^ $12! ¥£2j D\gQ\m 3f^Xl^b Sgf2S BS 3fR nH©(272)JU 911 D\J\ M3| 10(172)01 12301 3111, »± 
2^21 33ll(200)2f 91 3^X| S?l 10(172)01 BUb X|§^¥E1 3^ 10(270)^°^ a4l 2^(200)21 3^ttd|M DD X\\2 D\ 

xi s^i 10(171)01 bbsoi ao. oia^ii sfb. «»»2i 1021 3^x^i3t ai^ 3hmi 1001 m^°^ i^aoi agwiscii 

nation)^ &m * SID. 

an si 92 3W ie(i7i, 172) §y 2s ^h^p 10(272)8 bu s8fss¥ei eissib ¥^£^¥ei n ^^m^^ 

j\ gwxi£^ a«8fe 301 i2oi, su e°>°j 10(17, 27)21 =g 3 - 20 pm a«8Kr 301 §n, 10 mo\°\ b^ 5- 

i5um3i- uf^5|gfa. 

£ 9b £ 8a2| (b) ¥£2] ^D1£^AH 92 ^AlOjlOjjAi ^3f£ 3H| 10011 2loH eiJl ^Xf3^ «H130i SIMM gf ^ SiD. 

» 13 ^A|0j|0l|A1b SI *|A|0||2| ?50j|Ai UDUb S ^ CHI S|B B9B SH^o13| 9I8KX 2301 £J3|b S^M 31I0IM HH£ 

£b B3 DHM^B 0IB810I ^BIBO. 

£ 10j» £ 118 S Bt@£| 93 AIAI0I0I TtB 5H§ SAI £X|°I «f°J M2!XI±E1 3IB^ BB| UEi 3|B2| BBEOIQ. 

^ iooii uafcf af2f aoi, ^Af a^mb ^ioim^(210)oi o^eoi ab mdejb agr^s n-gsoi so. »b hh^b asst 

3| 9IB 10(270)01 AhDdli§2] «!£01l 9ixlS1b M0IBfl(210)a ISSD. OIBJI o\B, g^rSS 0l¥O12 31101^2(210)01 ^£ 
£^^¥Ei ^ojsb SiB XfBSfOj S*S| MgHX|±Ei sf^ 2^?21 ^H^ 10(270)011 2JB gJgOlU *1£2] »X|B 4* 

SID. 

d§2s, £ 11011 u&y afsi aoi, a a i& ^iBoiife 2301 g*«s*b s^^f a eh bei jib ^sj M3i 10(170. 171. 172)01 a 

¥bM 3fE.|£^ DHM^(110)3f H££|01 SID. 2301 B«8fe g38 MgHXI^El 3IB2j JH=? 10 (270) If §f± 2 
^(200)21 3311 g« M0I2J §^2f BU Egf 10(170, 270)01 ^ CH & ¥£0ID. 

3Fd^3| 91 B QHM^ 108 £11011 DDL* HhSJ- &0I. 0f2H^ ^ I & Oil sf£ 2^(200)01 i^£|01 S!b 
BBl^b §EH^ l^£|Oi S^M §2|8m 2ib 3F^IfBI ¥M2I ^If \\mm 1SSPI ?|^ 10(170)01 §^^1 ¥bM 3^|3| 
?|oK)1 BU Sg2£ U£E! ¥b, S» B3| 10(170) MOIOIIAH ^3lb &gm 3fdl3| ?|8tOI ^§2£ ¥b, MU S 

^ 10(170, 270)01 ^Olb ¥bOilAi ^3|b 3^|3| ?|SK)j S^2J 3^QIM 3SX|Mb ¥^2^ 

01 g 311 o\&, 2301 ^^mb ¥^0IU 10011 21 oH ^3lb M^l 0H^^I^(11O)M OlgoFOI x\&m ^ g!8 SA1S 

OH x^MQ 01^311 UBUb 51°^ 2ioH ^3|b ?l£2j HohB e|B ^2lbi 01 til b| 31- ff^fSQ. 5Eg[ 0I2J- ^01 DH^^I A(1 1 
0)M blU^j £8 £32^ l^mUBI£ 100! 1^£J0I Sib ¥b0|U 230| ^^Sfb ¥^8 S BH SAI Oil 3|Oimb ¥M0ldfJ2 H 
^ ;h^sO| #Oi£b ^X1lb STbQ. 

£ 12b £ 101} £ 1 1011 UEJ-y ^8 ^ 3|&^ gmmO\ §^el ^§ SAI &xl°J S2£0IZ £ 138 £ 122] X!ll - XIII'^M w 
£Alef BS£0ID. 

£ 122f E 13011 UHt* SOI. O^s M^jll^Ei 3|B(10)0||fc 31101^^(210)01 ^^01 gib MDBIB Sgfo^ §S 

30i 3 ?I0I| 12^(220)01 §01 2ia. 12^ ?l01lb s\± 2^(200)01 i^goi Sib PI. ^^01 gib MQBIB H^o^ 
31I0IM2(210)£| 5L!£2I ^Xlofb 91 XI Oil sf^ 2^(200)21 ^¥3f HI 31 8 3H^ 1001 1^30] 21 Ch sf^ 2^(200) ¥101lb ^§ b 
XiM ^^l£^ HH^Sh3| » ^ bH^9|(240)0| 1^301 SID. 

BB. ^ 3IB&I ^£1 ^El 3IB(20)(Hlb OHM^^(110)3f §}^2J H^^Ei OJUSJ mm HH^M 91 B M3| 10(170)01 
¥bHf 2301 ¥^M % V M 3^ ^ Si£^ a^901 SID. M^j OHM^A(110) AF0I2] S^OlIb 1 El (120)31- 

CH Si£01, 3 91011b ITO g2J <=S £2 01^012 2^(130)01 i^£|01 SiD. OHM^!^(110) 912] 2^(130) 

91 Oil b ^3|^ ££b ¥3|^°S M3j 10(170)01 a^SCH SiD. 91= 3IB01I M3| 10(170)8 0HM^I^(11O)2F S^S 

E^ 12£ICH Sl^ffl, OfEH^ 3IB2J ^H 1 ? 10(270)^ S^Qf31l BQl^ §^£101 SiD. M3| 10(170)01 §^£10i Sib 2^ 91 

oii£ ^ bH»si(i4o)oi a^aoi sid. 

¥ 3|B(10, 20)2] u\m BOlIb ¥^01 AiS ^'inaf£^ B»B(13. 23)01 2|2t ¥^£1CH SiD. 

^M(233, 133)01 Ei ¥^£IOi Sis 4 s SiD. 

¥ 3IB MOIOIIb S3 ^2M OlgTSB ^3 ^§(30)01 ^gi£|0i 2I£Q|, ^ 3|B(10. 20)011 iSSOl Sib ^^j HH»eKl40. 240 
)2j UHST^OII 215H ¥ PIB(10. 20)0ll CH5H ^r^9.m UHB90I S12DI, B3| 10(17O)^^H1 ^§ MX^8 S3| 10(170)21 HSOil CH 
moi 4^^2J ^EHS bH^£10i SiD. 

^ ^S2| XHI3 ^AlOIIOllAlSfb ^B-l 31I0IM28 ^Slf ^01 5|^2^ BflSKn, 8JB2I HH^l 91 B 3H 1 ? 1001 aS9 

01 Sib ¥^£ DHM^I^M 01^6^01 3^M ^SE SiD. £ 14b ^ ^§21 IU ^AlOjlOll D^ ^§ SAI &x|2J SS£0ID. 

QHM^i^(110)3f £ 12011 UD^ ^ ^S2J 913 41 A|0||0||A|2t ^01 ^2J dH^, &&2\ =31 10(170)01 1^1 ¥b. 2301 
¥bl 3FdlH.S[£D1 f 81B2I 3H^? 10(270)01 §^1 ¥^^XI J\U ^ Si£^ 1^901 SiD. 

£ ifgSJ HI4^A|OIIOIlAi2t ^01 OH^^i^M 01 g of 01 1001 S^9b ¥bli 2301 i^Sfb ¥^M 3^ 3^ 31I0IM2 10 
21 ^3011 DQE gS B HymXI 8^0f£ ^3f£Jb g§ 2i0| B^B S§2^ ^ mm ^§ SAI &X|2] AlO^g ^8ISAi CHb| 

die b^aib * SiD. 
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£ 15011 EAIB B gta3 HI 5 *JAl0]|0||A1b sfS JH 1 ? 1^(270) If s}± 2^(200)2] 32112* BUte ¥B0l|Ai ™§ SflSI HHSOI 

^Men^ uBLfe ^i£sj mm ^21 9imoi m± s^sj 5°ji eaBD. 

»/d B W» BOI, 2301 Ht«8}fe ¥B8 H|Qf M2!X|±EI 3|»2| sf± 2=H200)2] 2H=? HHgl(270)2f sf± 2^(200)2j 83IP> HU 
b ¥S0IQ. 

OJBMd B i*g2J MS ^A|0||01IAHb 2^2] 2H 1 ? HH §1(270)^ SBI HE|2] 52| IB (170) M0|2| SfS 2^(200)2| 32il2> JH^ 1 
@ (270)31- 90£2| 3*5 0I¥£^ BCh 01 HH. JH^ EH§! Si 521 HH§!(170, 270)2| ^8 3 - 20 pm, SH§! AfO|2| ^38 5 - 15 um°j 
SOI W»S|8K^. 

wusi m± 4B» hh^spi 9iB uh§!5 2>xib b arson cq^ hi 6 ^aioo £ 1 schi £aisioi hd. 

£ 16011 £AIB Wa B0|. M^XI^EI 3|»(10)2| sf£ S^OIIb HXtS ¥MOI 90£2J Xg JH 1 ? £H id (280) 01 1^£1CH 212, 23 
HE! 3IB0llfe 52| M@(170)0| il^SCH 21 Ch 52| B}j§!(280)8 sF± 2*S»EJ S^lf XI 2H^ BH §1(280)31- JW 1 ? MB (280) 

m ^Sflefc S3£^ UMCK 

01 aff UHe(280W 521 HH§!(170)Oil 2joH ™§2| 4SB HH8T0I 0l¥OiHC«, OlttH BSB S32| ^3 S»S| »»»fe /H£ 90£ 
M OIBO. 

¥ P|»2| B»»2| ¥^(555. 666) »»0I 2|2| A \ »»0I 3£^ ¥«TBO. 0| EEH • ¥3^(555. 666)8 M£ 01 ¥01. ^3 

&S»S| ¥3^(555. 666)8 45 £M 01 ¥211 8fc SOI ttt»S|»a. 

£ 17 * £ 188 B i^2J HI 7 S HI 8 gA|0||0|| (LF8 B9 HUE* EHB5 £AIB S2£^AH, £ 178 52| HH@0| 2^21 Dl&TiH 

2f sas:xu 2^x*di e[so S nggcn ^soioj, £ iss 521 shboi m± 2^21 t»ar«oii %gs\o\ £<b ^oiq. 

£ 17 3* £ 18011 £A|B ttta BOI, ^q- M^jXi^EI 3|»(10)2| sf^ 2^(200)0llb till S»2| ^H 1 ? nH©(250)OI 01 2i 

n. a si ?ieoib 521 medrojoi 4*xf assi hhs(25o)2] abi ^^m^ §eh^ i^aoi sao. 

01 a B HH§i(250)2f 521 MB(170)OII °JoH ^§2J 4$m UH90I 0l¥0iIID1, OlttH £I§B 2h§ g»2| gfSWfc AiM 90£ 

It OI^D. 

OlttJI, XI- 2if2| 2H^? E}ie(250)E 4' IF SHeOI B£fXlb e^2| Q0|0F=£1 ¥^(251)^ Q0|0f££^ ¥B°I Ul HA)£IS¥E| 2 
JiXI HH&(252)o^ OI¥CHXj £1201, 2 HI IW^ (242)8 ei^o^^y y^^o^ s 0 | mO\ED. 

521 HH0(17O)8 ffl|@(250)a bIW §^£J0i 215 B SUB iEHM 2HIHS. 2H^? HH0(25O)°J DOIOFBES ¥^(251 )2| 51!^ 
3f D^6fe 521 HH§j(170)3 A|^ I§5fD. 

W-5MH, ^ 2IE0II SHii Af 01 Oil AH ^§ ^Xfb 21°j ^§B 0|£1B tJH^8 0101 ^§^|0|H^ CIA| 

OldH, ¥ 2|&£| ^^1 2S Hl^ ^l^o^ AH^ JH^6F£^ ¥^SK)J ^^01 ^9Xf2] 45 

£M oi¥2ii sib soi tin^ma. 

SEfi, 01 aj DHe(170, 250) M0I2J ^8 3 - 20 pm ^^5f2, 52| EH §1(170)°J feOlb 0.3 - 3.0 urn 1^3b SOI U}» 

^ISID. 

fflied 70. 250)°l =01 Li¥ 122 n^jxi SHU 52|0|| £|oH ^§ BXF2I- 2|50|Xlb S30I £0\M BS S2| OlgH, 

L1¥ ^23 DH§lOli 2]oH SOI ¥MX| ^b ¥^01 ^OIAH 2H^M2| ^= 2^X1221 CH^OICh 

SB, 52|HHB(170)a 2H^ DH§1(250) AF0I2J y^S 10-50um^ l^£lb S0| W»S|»Q. 

2H^5 CH^ gT^AI3|2| ?!5HA|b 521 1 §1(1 70)01 sF^ 2^(200)2] ^§r»Bia ^¥ SSS^U ^S»EI £h^2^ g^SOi £lb 
£ 1721 4IAI0IMDfe.»^ 2^(200)21 ^§fl£| 52| M@(170)0| 1^301 2ib £ 182] ^AIOIIM xH^Sfe SOI #Ck 

aeoiiAH b ^s°i ag hh§15 s^spi «b ^§ sai sag as »hoii chs^oi aaBQ. 

£ 19a LUXI £ 19eb II SI IS PIB2I HIS ^§ ^AiOll ffFBf £A|B BBSOIQ. 

¥SB 12 21& 91 Ml M^i DHM^I^(110)e 93812(5 19a 9BI ^EH nH§l(120)5 9«BO(E 19b 
3 9101 ITO 5§S 51^(130)5 SSOII 9«BD(£19c 

5£ SIIXI^M £b 5dlOIQI£ M3f B8 ^S«S|5 3-20um §£2J 3^(130) 9I0II £S6H2(£ 19d £S8Q 

fi&B * tHIOIB(bake) S§5 AIAI»OI 0.3-3um =2J 52| HH§1(170)5 SSBD(£ 19e SS). OlttH, 52| HH §1(1 70)01 OHM 
B|^(110)a ^16F£^ ^£ 5MQ. 

DH|oto £i 4:5] HHSQ|(140)5 £S6f0j 9S| ^Ei 2|&5 B«BQ. 
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oixhh. E^m si¥ aws w=? w&m gsmb s^oii ^snot afb hbh na a§5[ §^ i§§ MMm 

. MJI EUid(170m ¥3>l Eb #3 1 12 D 4°5 S«8fe 3^011 ifi§ 51 flUI^M l\W :HH HS:» 21^°^ £§0| B£oH 

HQ. 

£ 20a mil 20db ^ ^^11^9 3IBSI ai2 gS CHI CQdf £AIB B2SE0IQ. 

¥S 12 3|B(10) flOII »0|ea(2lO) S°l JIOIM tiH^it SS8Ka<£ 20a 3 91 Oil 3ilOIM aBat(220)3 S£ B£XIIS(£E 
AloHI »8) S QIOIEH UWttm g^Sfe ggg ^AISKX M2iXI^E1M §3BQ(E 20b SS). 

S&SMSAI8HI SSoHl, IT02} ^8 ¥S £2 MUM ME|y8K)| If^ 2^(200)g SSSCh 01 B^IIOil/d. sf^ 

2^(200) Ui^OII 3-20um =2| JH^P M©(270)§ g«»Q{£ 20c S£). 

□e, 4*3 HHS9K240)§ ES8KN HW MgHXI^Ei JIBa SSBD. 

01 xH ^ , SW MgHII^Ei OW? EHe8 sf± S^M OlEiySH- E+3I0IIAH ^AlOil BUSIES £§01 H£2iQ. 

£ 19a UIII £ 19e2F £ 20a LH XI £ 20d£] ISM goH a 38 SW m^XI^Ei 3|Bj» 96I JIBM S?l IH 0(1 70) 21- JH^ 10 
(270)01 dlfl ?|X|o*£= SiloHQ, ¥ 3>IB MOIOil g£| OlSSs 2Hlb 3*81 ff DM, ¥1^01 AH^ S!JHoh£^ BSB 

m pi»si mm 2oii seia. 

OIIEH, BSBSI ¥2^8 531 EH©(170) S! HH©(270)2f 45£ Eb 90£j ^^fiD. 

BSB(23. 13)3f 3|B(20. 10) 2 AhO|0{| HM(233. 133)M ¥^SD. 

OKU, ¥ 3|B g 6«0llfc a B3I0IM °J^£ HM(233)M BCIW 3IB0ilb c fifillOlM Sl^£ ill ^SfSKHU. c S^IOI 

m iss gj^oii 4 s ssick s^s ii qi<m oi^£ S4f mmm s^oiie* ¥*s ^£ ach ng(233, 133) 

oj ^fg a M3I0IM Eb 0I^£ S£f IMOil/d ^IMOI e 2^01 B^BSJ ^XlS^U ^IHS^^ 

OlxHg. M^XI^E] ^H^ 10(270)^ §\± S^(200)M MEiySte EPIIOtlAH =A| Oil §^80, W& 5|»S| §^1 HHS 

d7o)g ggspi oi aoii asai ^^nr ifi9f silk 

OI4fO||A)2f BOI, S Oil (Tf^ 2h§ SAI §x| S! 3 gTSOIIAIte HHSM sf^ EHEiySfe B^Oil/H 1^5^ S^l 

w&m %£on\ oi2oii m^i mo.j\ s2hi g§e ^^hmxi &n ^ uhst ^§ sai sxim ^^E h ^ 2ia. » 
om o\m\m «&mhq. 

(57) m=?2\ 

a?ar i. 

^Ol XII1 91 Oil t^aoi 2^. 

^oi £B 9\ou s^e ^irs^i ¥ioH g^goi aife m^i shs, 

^,01 fll 2 Jie ?|Oil 1^301 g^M g&8^| 91 ff ^H? IH0M ^FXIH 2ib SSSte SAI §x|. 

a?9 2. 
an soil ai. 

&d\ an 5iea ^1 m 2 jib Ami oil ^agoi oi^^m ^nib ^§ in ch asmfe ^§ sai §z\. 

a?s 3. 

ai2S0H/H. 

^>oi an jib ^ ai2 ^ibs ei£j ^x^m ^^^^ HH^mb uHif^e a ssm^ ^§ sai &xi. 

S^PS 4. 
XI1 1 S CHI AH, 

£Pi an §y ai2 ^ibsi uw^oii ¥^9ch sib an ai2 bsb§ ch ssshm, 4^1 an ^ ai2 b»bs ¥i^8 ahm ^imafe 
^§ sai sa. 
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an sf m 2 ese m mug eh»oii ^steioi ^ b XiM mmm CH ^§ sai gxi. 

HI 5s 1 " Oil AH, 

tf^i ii lie oi^s fitf «S£J fi«s sai sa. 

a^s 7. 
aieaoiAi. 

an s# mmouM d\s b iifi :>nib ssoi &w ai ^ ai2 ssea mxmnu mzm^ ^§ sai &a. 

g^g 8. 
ai5S0||/d, 

4^1 an §y ai2 aae 5 sma 2«oii waoi sib 12 m# hmm ch ss»fe ^§ sai sa. 

a^s 9. 
ai8»«iAi ( 

m Si H2 S6f HM£ a SaiOfM SI c M fill 01 M ffl^S Mtf Wm°l °»g SAI S«. 

§?S 10. 
ai980IIAI. 

SAI SX|. 

a^PB 11. 
flWSOBAI. 

#31 HH§!£ BU 5^25 fj££]CH &b SAI S». 

a^ps 12. 
an ism m, 

a?s 13. 

ai12S0ll/H, 

s?i 2H§is uh? nneif ^pi a± a^g sjw oi¥b ^oi oiizje! ¥^°^ &d\ sf^ a jib [Q^f asa an ^ 
xi mjim a sssfe ™§ sai sa. 

a^PB 14. 
ai13S0||A|, 

ail D\J\ M:>lb #3 1 ^H 1 ? 10^25 3 =01 BOMfc 2H§ SAI SB. 

a^s 15. 

ai14S0||Ai, 

£>0| 2^0llb 4PI BU SgfSI ^OiUB ¥^°^¥Ei 401 HHS^S H d01 2Jb ai2 3 HI l^£IOi 212, 

401 §^ spoilt 401 ;>h^p uea 401 bu sag fioiue ¥^°^¥ei ^ ^ mii^i ich 22b eg jh^p^ bseioi 

2ib SAI SM. 

a^s 16. . 

ai15S0IIAi. 

as JH?¥te 40| S2I DH&^o^ 3 s 0 | SOUIH, 4^1 HI 2 DIX\ B^lb 4^1 §^ 2^°l ^H^J^I ^>,s 3 

^01 Bomb ^§ sai sxi. 

a?s 17. 
aii2son/H. 

4^1 ^h? sue ^ 4^1 b^i hh@& an §^ ai2 esea ^a^oii moH 45£a §^sch aib sai sm. 
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H^U 18. 
HI 1280H AH, 

#31 7t=? nHe^l ^8 3~20pm B! ^3 SAI §«. 

S?» 19. 
ai80O|A| ( 

#3| B3| M&2\ 3-20um&i SAI S«. 

an9»«iAi ( 

#3| ^ flHeif #3| B3| SHii M0I2I Zfa|g 5 -15 pm 2J SAI g». 
21. 

ai20§OUH, 

#3| B3| EH^^I £0lb 0.3-3um oi oh§ fiA) 
22. 

H4SNHIAI, 

#3| HHE!£ HX\B m H\2 ¥^P-^ 0 |¥O1*! XI- 2&B! ^§ SAI §X\, 

ai22&0il/H. 

#31 B3i 1^8 #3i #ft ssrs sa*fe a^s 292s §#£ioi s*b ^§ sai a». 

S^S24. 
91238011 Al, 

#3! JH^¥b #3| sgfSI 3f£G]|S¥E1 dHr=P-S zj^a 3 s 0 | mo\x\bz ™£! SAI §X|. 

8^8 25. 
ni2490||/ri. 

#3| )|R¥b #31 Egf2| 3>g0| ¥M0I DOIOhSE8°£ i^SJOi Sib 2»g SAI 3 XI. 
§^ 26. 

a25Boy/d. 

#31 JH? 10~50pmS t#£|Oi Sib °»S SAI 3X1. 

8^8 27. 
3122801 A|. 

#31 an ¥Mnf ai2 #31 an a 1112 aaeg uxismi t#soi sib ^§ sai 3x1. 

8^8 28. 
*I23S0II AH, 

#31 S3i Hues ^01 ^snaisi uimoi qxistE* n#£ioi sib sai 3x1. 

»=?m 29. 

»I2380IIA], 

B3| IIU£8 #31 2^21 gUStE^ ^#£101 Sib ^§ SAI 3x1. 

8^8 30. 
BI480IIAI, 

#31 3h^p n^mb an ¥^2f ai2 ¥^oi ahs si^ei x sgfss u#£joi sib ^§ sai 3x1. 

8^8 31. 
HI3O80IIAI. 

#31 §31 #31 X egg BSHMFb AR8 282S l#£IOi Sib 2ij§ SAI §X|. 
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M=?9 32. 
HI31S0IIAI. 

11 &3| 32 31 S 32 BSB2I iixlsfb 3AI 

S^S 33. 
330S01IAI, 

S3I DH§1S »± £R2J ^S»E|S| UtHOI ¥1X|5*E^ i££J01 21b ^§ SAI Sfl. 

S^S 34. 
330SOIIAI, 

6PI SJI 4TJI sf^ ^S»aa 5a»£4 139 0] Sib 2"§ SAI sa. 

H^S 35. 

aisoii/H. 

B?l HH§!8 M£|OIDIE^ !£jgOi Sib ^§ SA! S«. 

ii^s 36. 
an soil /h. 

B?l BHe^ SM 9I*I^MM 9S£|0] Sib ^3 SAI Sfl. 

a?»37. ■ 
anaroiiAi. 

&?l BJI Sa9E4 #31 32 2IB flOII %£S\0\ &b M^j DHM^B CH fiSSJfe ^3 SAI SS. 

a?S38. 
837*01*1, 

J| 31 3IB ¥101 §££101 S12Q1 ^ nHEjilf ggjmb dHdg CH SSSfe ^3 SAI SM. 

S^S 39. 
338SOII/d. 

4PI UHdB JilOlM tiH^o] SAI 3X1. 
40. 

mu aasi ^ bh§ioi n^soi sib s± s^e ?ni2 sib m ?ib. 

E^, &D\ flOII il^EiOl Sl^K &D\ 0W=? HH£2f Aj^ sssmi incn^ uiiaaoi Sib bli agfa 'BUI HH@M 3HI 

H Sib 32 3|B 

B SSSfe 2"! SAI gfl. 

41. 

340S01I/H. 

4Pi ai jib ?ioii m**i±i\ m^sioi aisa. 4oi QHM^iAb s?i hh©^ ggsib ai ^sai- bu eg>*°^ 
ii££joi sib jh^ m©^ s^i nn§i°j :nsxi=b ^eh^ §££ioi sib 32 &ji m^at bji hh^ioi #21 

si}± E^°\ 33121 BUb JFEJb 33 ¥SB JUia Sib SAI SX|. 

42. 

341 S01I AH, 

an mm DHM^iAb 401 jh? nHe^f gusib 34 ^mb ch sawt ^§ sai §xi. 

43. 

3 40 SOII AH, 

4^1 M^i 0HM^£| £PI 33 ¥b8 ^2f|2S g£SCH Sib 5h§ SAI §X|. 

S^S 44. 
340SOIIAI, 

40| 31 JIBOlib &D\ ^H 1 ? HHS^ §S9b HH<!f!OI CH g^SICH Sib SAI S%\. 
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8^9 45. 
HI4490H/H. 

t£D\ Hli£8 JIOIM HH£2) ^§ SAI §X|. 

a?» 46. 
HI4O90HAH. 

&D\ 0W=? 4K?I &3I BH@ AK)|2| sfS ^SHEW &D\ JW^ MEjH 90£2| 2|g Ol^b ^3 SAI Sfl. 

«ji ni 9i on 93901 &b a^. 

6W sr floii g^e mm&i\ mm 9£soi &b s:» hhs, 

#31 3911 3ie3F 0*? CHe£|01 2!b fl|2 3|». 

&d\ ni2 :?ie 3011 ggaoi si^oj g«g ett»:?i ?is jh^ m&m afe m± sr. 

&3i an ]in &oi 12 d\e moioii ^aaoi a°oi, ^se oi9«s ^xib ^§ enm serstoi. 

401 ™§ e^B 401 s?i nHe^f #21 jh? uncoil °\m sssch. siae &01 ^-ir xh^h 9ote o\m 

b ^§ SAI §X|. 
8^9 48. 

an 3ie A 011 mmmi\ m® mom agstb &31, 

HI 2 3|E ?|01l sjq MgHXISEie 9 £SFb EMI. 

40| HI 2 D\B 9\W 3H?¥M 2Hlb s\± £RS Sg8fe BM. 

401 miw #d\ ow^% hq\£ mmm^m &i\ nn ?ih #?i 12 JiBg si^gfb esi 

B SSSfe ™3 SAI §»2| HIS ^S. 

8^9 49. 
HI48901l/d, 

40| e^lb ^^^°|o^ §£8fb oh§ SAI SX|2| HIS «fffl. 

8^9 50. 
HI4990II/H, 

&k?i mom ssmb BJib 401 asaaia £smb bjl #21 aB«st« ^ssfe b». 4^1 3930*8 e&»b Bai. 401 a 

9£m h 8 M0|36fe BJI8 S9S>b <™S SAI §x|2j HIS 

S?9 51. 
HI4890IIAH. 

&?i s?i 401 ;n^¥ ?ioii tug^s ^ a safe bji» en sasfe sai smsi his mm. 

8^9 52. 
HI4890UH, 

&2I §Jlb 0.3 -3pm 2| ^0I£ 9S8fe °»§ SAI &XI°| HIS 

8^9 53. 
HI52901IAH, 

e^ib 3-20pmsi D\x\^m aa»b ^§ sai gxisi his »h. 

8^9 54. 

HI 539 Oil M. 

:H^¥b 3-20um2l 9^6fe ^3 SAI §x|SJ HIS ^g. 

8^9 55. 
XII 489 Oil A). 
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:n^¥b mu H923 isotb sai §xig his 9b. 
a^?» 56. 

HI5590IIAI. 

4 h }| M}|b BU 2^25 ggoFb ^3 SAI §X|2| HIS 9B. 

il?9 57. 
H569 0IIAI, 

4^1 HI1 JIB 9\0\\ DHM^jAM 9S8*fe B3IM CH S98*fe ^§ SAI &X|g HI 5 9B. 

9^9 58. 
BI57S0II AH. 

GfjM^iAb 4^1 &2I2I- gg£lb 11 ¥^2f 4tfl BU 11330] 2Ab JH : ?¥2f §?|SJ 32! 3*SI|efc 9 

EH^ i££JOi °[b HI 2 ¥SjB- 40| JH^¥2f MJI^ 4 h JI §\± 33j|2f BUb waiter HI 3 l^elb 2« 

§ SAI §x|£| HIS gJB. 

59. 

39158901 /d. 

4^1 mm OHM^ISb 4^1 JH^¥2f Sii£lb HI4 CH 2ib <*j§ SAI §x|£| fl|S 9H. 

M^m 60. 
HI 589 Oil AH, 

4^1 OHM^g 4^1 j-]|3 ¥M£ ^412^ ^^6fb ^§ SAI §xl°l HIS 9B. 

§^9 61. 

HI 569 Oil AH, 

401 an jiboii 401 ;n^¥2i- hh^e tgmb &3ig ch a»»fc ^§ sai sag his 
62. 

HI6190UAJ. 

4^1 bH#8 311 01 M dH£2i ^§ SAI SXig HIS &BI. 

9?9 63. 
«5690IIA|, 

Ah^| ;h^¥2F 40| MJI A^l °l s>S 3^2j ^hS-Xf EJ^h 4>JI JH^¥2f 90 E 2] 2\m 0|^£^ i^mb ^§ SAI §X|2J HIS 98. 

9^9 64. 
HI4890IIAH, 

&J| HI1 J1B2* 4^1 HI 2 JIB Ami Oil M2J 0l»«S JHIb ^§ M^M ?^5fb B3IB CH SSSFb ^3 SAI S«g HIS 

9^9 65. 
H649 0IAI. 

&J| HI1 JIB It HI 2 JIBS &JI ^3 g^2J mx\^m tJH93tt- UHSQtS CH SSofe ^§ SAI §Xig HIS 9B. 

9^9 66. 
HI 489011 AH, 

&JI HI1 91 HI 2 JIBg UtgtafOII HI1 S HI 2 BBSS BJIIB CH S98fb ^3 SAI &xig HIS 9S. 

9^9 67. 
91669011*1. 

&JI HI1 H HI 2 B»B9 ^Hf^B AH^ *!II16*b ^3 SAI Sxig HIS 9H. 

9^9 68. 
XII6790IIAI, 

4^1 HI1 SS HI 2 B9B S »U9 2.^ Oil HI1 £4 ill ¥*Wfc Etflfi CH S98*fc ^3 SAI S«g HIS »H. 
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a?» 69. 

&d\ mm s& lag oi^s s# iMei ^§ sai his »g. 

§^ 70. 
SI69S0IIAI. 

an s& si- oil ah n& e ^mmm d\xh= gjgoi 4^1 an ^ 12 as»a mm^n axiawu siace^ mb e»§ sai s 
xi£i ai£ are. 

71. 

33I6890IIAI, 

401 an s 12 a»» § »usi gwoii 3312 a& ssa ¥^sfe BJie en sewt sai sag ais ere. 

72. 

BI71S0II/H. 

40| mi §li j| 2 |§o 2|2| a M3I0IM £! c M3I0IM SJ^£ 1§°J ™§ SAI §X|2| HIS gJS, 

8^3 73. 
ai72S0||Ai, 

40| a SBIIOIM S# IMOilAH D\g E ^IMM gt»OI &D\ ail S ai2 2989 HXI8WU a|ja»E^ » 

fc Sl|3 SAI §tt|2| 15 gg. 

74. 

ai48S<HIAI. 

£PI JH^¥b 5^25 t£!5fe ™§ SAI SX|£| 15 SS. 

8?S75. 
a74»0BAI. 

4^1 ;>n^¥b #?i 4Jxf aaa ^sgis^h a** n =oi mo\x\n asst ^§ sai 3x121 ais gjs. 

8?» 76. 

ai75»0IIA|, 

401 JH^¥b #31 d If }^Cil ¥^01 DOIOWEBOI §£ofe sai sag ^s. 

77. 

S76S0IIAI. 

&3| M^l¥b 4^1 4JXf 2SS MEHMfe M2tS££ §g§fe oh § SAj g X jo| H5 

a^S 78. 
ai48»0||A|, 

#3| JH9¥b UXWSOI AH^ ^iofb X B38tb ^13 SAI §X|2| H!£ »B. 

a^s 79. 

M78S0II/H. 

6K>I ^3lb #31 X S&S S&W*fc AW9°S fjgsfb SAI §X|2| H|£ 
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